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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To develop a transmission type or 
transmission and reflection type liquid crystal display device which can be 
easily made thin and lightweight and which has excellent display quality. 
SOLUTION: A back side substrate has a transparent layer 14 having a low 



refractive index lower than that of a transparent substrate 10 and a 
transparent electrode 1 1 on the transparent substrate 10 and a visual 
confirmation side substrate has a transparent electrode 21 on a 
transparent substrate 20. The liquid crystal display device has illumination 
devices 5 on one or more side surfaces of a transmission type liquid 
crystal display panel 1 at least provided with a liquid crystal cell having a 
liquid crystal 30 interposed between the back side substrate and the visual 
confirmation side substrate which are disposed so that their electrode 
sides are opposed to each other and is provided with an optical path 




controlling layer 4 having a repetitive structure of an optical path 
converting slope Al having 35-48 degrees inclined angle to the standard 
plane of the back side substrate and having a refractive index higher than 
the low refractive index of the transparent layer on the outer side of the 
back side substrate. Thus, incident light from the illumination devices 
disposed on the side surfaces of the panel utilizing the liquid crystal cell 

substrate can be utilized for liquid crystal display by converting the optical path of the incident light via the light 
path controlling layer while the incident light is efficiently transmitted backward. 
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S ) l.3KSS^#SA 5: . ( e ) TtiEW ( ^ ) 
frL>ts:hftmm¥-®.Att-tZ> i>cr>frt>%h. 
[0037] ^-^TBUfBL^JcO <t o tC3tSS^»#S 

ffi'SrV » L«^*<ffl3-r flSSXtiDflgPt 
iSS^^-T S ^ k tfX'% S „ ®^(SttO|tq±(cJ:^#f 

[0038] ±ffiL/iiEffi*|6l^Jg[6ift^co#tt^^ 

JiTBtc^-rsfflM^*^ 5-4 8%.<r>immmmA 

l$rAI=fffllffit«®LT*-rSt<7DTS>l». t^oT?g H B B 

K^j^fBA i tt-t&mtvmmk Ltzhn&uz l 

[0039] io i kMzm2(r>mcotca<m.^7B^^)Vi 

<r>1rtfa~th 2«H{=MHJSB5 , 5 2 *eaW4»£*: 
(1 03(a) CO*D^Dr®B&r^3aEA»A^<tS7m 

$m^m.Ai,zii h 2ffi<r>ym$m®wA 1 m3 

( d ) . ( e ) coin^ BffffiB&&^a>£&&3fc&&^SI*g 
A(c J: h 2 ®*03£&3£gy?f® a 1 £ -e<OSIil#A*fffllW 

wmmm<mirft£m$vmx'X3mmmA 1 
it. mBw&tfrb%&mxmmA 1 ** 
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[0040] mzLtzXM&mmmA i ta, mm&* 

coma i izxtfrthftzmm Lxxm^mLmaM^ 
*>w>wmiizmti-&&M*-r&. Kmc 
wmmA ingm^mizm-hiimft* 3 5-4 sst 
tiz*>)mi izm&xmaTM^LtzXK , mm 
AttftSrt » l zcotmftzmmw-wiztt tmm.it x < % 
8%$m Lxim^<rmmmzmL&$&jkx&&>mj: < n 

3tss*^®^rifii i. *) < ^ttxm^izimmm uz< 

<iEM^ri*J<?5»«^L<=5rO. 4 8&£mZ.& fcffllS 
*Mft%^L*com£ft£-£5ittZ-£&3kt1rfrt>thtiX 

[0041] jEH^«0fil6]ttt©izS^K^ J ^i^ 

J:SS^S-^<^RSt^^fc'^#mLT3 8~4 5 
Jg, ffil£4>4 0~~4 4Jg-C'£>-5>. ^^C#7XS«-i 
W3f£fi»J#ttli4 lS-C'S>Ota!-oT^O^. MffiA 
± 4 1 %.<n<m&zim S ftfcflc® T'fzci*$ *io 

[0042] Tts&^miWA i zmffit&ftmm^-®. 

*tr£\ Hl^tfnh.^/3<?)*a<A*froM*^^ASt3t^ 
L*T fflffl!lMB!l(;:2&gs J: < £i* L T ttMrcgffi 

< aBPTWcJW -S. 1*3^ 1 0 JBEBIT . tt+ 5 gfl 
T\ Wtw3 J*iaT*>*»iff A 2 Sri * L mULWRMim 0 

TH3 ( b ) CfJlJ^O^ffiA 2 £-£tf*«&^8l#gA 
Ttt. ^<0.#MffiO«Jg5: 3 5SJJLh. ®e*5 0£« 
±„ «p^6 0J^Jji±i:LT¥iaMA3cOili^/£<-C'#S 

[0043] * mieO^Bp A 2 =5rV > LW-mWA 3 
(i. 02<^»<^MfW*4<9ltWB!l (*M1I) 
KWf 6 £g£BL ^3tc0AWgP^ai/^^A 

[0044] mrfecO^(C^p(^ia3 ( b ) <9#p££*ffiA 

i » a 2 tc j: &ft9m&*fstA<wmm& L«aa»6$r 
§t§i=(±. -e«^fflA2co«i^B(cjtrs<is^ 

**i«jart, se+o. 3auart. wko. lsm^t 



rtu st*. iEM:*fafi#T-^fi®m2rfi£ifg#f®A2 

•T.|»Jg^® A 2^^fflS5r3fcK^^ffiA 1 tfO^tlO 
5«l£Lh. *K+1 OteliLh. #(C 1 5fgULtJ:-r.5>.r t 

[ o o 4 5 1 ftmm^&Ait^ m^eizwn^mK 

*S&^#gA«04^H5<5D*n<3tSg$lJffll^ 

<?>-m*t>mmzht: r>mMLxB&ztixuxi>£^ 

U m6<7)1m<mWimizyF&mizBf&i*tix^Xi>J: 

OHUie*$S-5 0 0^niiSlT. SE+l 0— 480w # 
£5 0-4 5 0 jj.*t-t&Zbim3.L\ l \ 

[0046] im^m^m.Affmmmm>^ix^i.tz 
xsmssm m a i co^jg l tr >y f - cov ismzwrnt 

^r< . ^m^MMA 1 (MY) h't'<0«Jg 

oTgOTAl. 2<0ffi#fft^*^K$lJffl)JlC0^fflT- S 

sea^^tc^f^ L.xt^)vm^m<r>mt^— ft; 

[0047] S3tH7 (C0IJ^*D < — ^fcf -y ^«505feS&^ 

tc 5 a f •/ nzx t -<*/umxkmzt5 ft h 

t: o s zco^mtexumm^ » lb— w^iaflSr 5 

&^xK^&tf?&mmfrhco?jftft<r>teWi\°\X'h 
h. 

[0048] team® ■ smmmmcom^^mmt^- 
h*k%, t/tmimmwA i wm&*>i>0mmt*-j<>- 
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•y 7*ffi»2r °IR.mzA^ < LxmmA 2- s H i fiMA 3 

*^^<fc orngk-ttucommv 1 o o~3 o 

3~2 0juok !«ptC5— 1 5^mfc*SJ:3(C^-r?»C: 

[0049]-*, iwffi<7>£ «fc 0 <i3tSS3g«i#f® A l <o 
±IB L it J: a iz MWXMftO^mm&lz J; 6 fgftW&K? 

*)%tit> imimmwA 1 <r>sm it-/ 

ju nr*^ 1 m s ^Npfcl 5 0 jjl tor*** 
0. 5mft&Zktf#& LW 

[00 503 ZKwa^MmLm&fr^&ytMgzMz- 
wnm-s. mik j t>u<7)wmt=f L ®i.x*:Tut:$it&m 

te#£L^&m&&&. mixzw-s^mmx^Tis 

a. mmizM tx ma<otm Lmmzizmvmx-mn l 
o&x o t,zwacom&Z7Jitmmiztti.imi-&vtmiz 
Bi8,Lx*:Ti<zwj±~t&?jmwtn\ zcom-at. 
?jtmm£*tt-himA&*:*'ttr& t it&immM a 
i zftLtzKmzM[*\Z4itxym%mcvjjftiz±z% 

to. znffl&nxmwmiztt^&tmfiit. ±3oma 

m^ B ^cr>mimt)m<x : eTu^^.t^m^ 
^Tuzimio&m&izte. frfr&mmi7^$tmwiz 

[0051] 3tK©jffli®«i, mmMnmBmctst* 

m$Tm<om£.%ttmzx&fS. l o & . *>^^tc:^?t^ 

*\ mmm<v^\mmx'&fcLKiffl®mmtfiti-£ t 

{K&ft£3TOJffll«. #^-e<03m^#fMA ItcS&Jfs 
#0. 05JJlt, £E4»0. 0 8fiLh*m:0. 1-0. 

STOW K3W» J: < AltS «T %R33**flii£4- LHJ!* t % 



1 5Ja*L &*0. 1 OfcU*k #£0. 0 5UlrtO3KfS 

[0052] %m>mmii. mmzx hm^x-^ms. 
tcimx-mm-h z t &x-^ s . mjmmn&x KUft 

5E»-rs*^. m^mfm^Lmi^mxm^9mL 
x^fcth z t i>x'& h mmnMm&tt*}- t^mm 

is- hmt LXmfct&Zt hX'% 6. TtKMffllJi^ 
30 0jt*«JaT. 3Eff5~2 0 0^m s 1 0~1 0 0 

[0053] ymmwrnte. m^m^^/i-commmiz 
Ida? tiz iFZ<7)m& .^1.2 izmmcoiiB < *<r>mm 

mm) izLxmm^r&zttf, %mm^A<r^m^. 

m*m£<r>*o<mW>'-bmk Lxm±lzMf8.Ltzt$r& 

izn. zcomw^- bmzimi&mmmrtmnw 1 4 ± 
ot«^gi>f*c7)^®i 8. m*z<?>mw>—hwt 
*um£.mL^mmm<o8mm. mz^crmm^-hm 
ti?mwmwik<7>'t>f§i<7>mmme>®&mZ'ftLxmim 

^*Mz1gm-t&Zbtfmni<7)£.%k'J;'0ifr£ Lv%„ 

[0054] ^xmwmmnfmmt. ±ie l^* 

w mmmmimcoffiig.&%:k'<7)tiJ:*)immmizj;z, 
wmtttfwzL^. *<7)m%mi,z~o^xte±.mzmt 

S z k tfX'Z . ±15 LfcftttttSafiMMI t f •& i t i, 
[0055] 02 L/iiO < ^SlJffllS 4 cOi'MB) . 

•t%*>ibi!tmMM±,&mzj£tx%Bmm6 ^saat-s 

tift*%MKmtZ-&XW?JiiZit&Z k fc«fc UfflSfr 
[0056] M<*>. CT^KT^S-^A-^S, ^^Hf^ 
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w%j£$mtt 6 a mm Lti&gmmfrh* <o . *ti# 
^mm^m±t:sm^^mmm4 tmrnsti o 

[0057] mfzxKMmu. m^mm^-t^ 

ZtifflM-iklzJ: & iSr&lzte&mz h^Vy? 

smmz&mmw.itztfrsizu. %.M$}%&>ft±.x°mh. 

[0058] mi^O^Jtco^jfcte. 09* F 
[00 59] *f£BH l;: j; & ft,f|*K§giIfc: J:*UT , Alt 

mmmLZitLmmnmnzx&siMZftLxikijizm 
£«w izxmjjiz $ £ teas $^T^cj3(t^3t«s^ 

JfcMffi A 1 (CAS* LSfr* J: < tt&&mC£tt&|ftri£J: < 

^m&ztix^*)\sm7m(?>£mizi5\ ^xwz> $ ^ 

Mnzmn>m&m^m& • KmmmmnmgkmTamw. 

[0060] %&*wm&^x±mLtzm£m7K$m 

nft^mtt^Lsumz. ±m>x.te&-mizmm-# 
itznxffi%ztix^xi>£^L. im®%*w&izw. 

BSftTwckiv^ fmKMnmnzZ&aybvx 

h 0hktwi±% k'n&x *) ammvimz& h z t tmt 



mb^*ttz^ximm&z^-?mmm%t't-f& 

umwztiizitmz.ii -9- y ^-^Kxxx/^-ft-^j^ 
v V 7 x y vawt^itK <y/ h y rv-^JMfc^w* 

nmm®w?ix'9mtz>tt%tizj: vmmmm 

ZhttZZbhX'ZZ. 
[006 1] 
[SgJtftU ##0U 

U § 0 . 7 mm. g#f* 1 . 5 2cr>%mV% >J jJ^Xmz 

? vi\L-??*i'*7i»zm , £mmLxmz e o onm. mm 
n-mmzx f y 3 - h lt ^<!ose«R^ 5 t'yysm l 

miiSri'y^-^LT^SiJL^. *0±{C?tr>-^«l 

[0062] •ov>T'HUlE<7) ; S 1 ffiW^i:M2(I!lS«$:'e 

Td?-v >y 7-pSS«$rffi L . ilHSrXTK^- ^SflgT^-/!/ 
tfw<0*>M^ (^^ttM. Z L I - 4 7 9 2 ) ^liA 

tsyrunmzmLtimmt. (ascmittiL np 

F EGWl 14 5DU) SrfiS*tTy--7U-*V>f 
h<0?Ka/'?^2rt§3t. -f-tfV^HMXU:, 64 5m 
m. ft^3 4mmT'. -?-<^*$^r[6]c7)W®ii««0-fi!l® 
iWffiflHHRJ: 0^2 t?t t<?)T'fc§ . mztcv 

^mmmm^mtammiz^mm^wML. ^mm^ 

[006 3] ##^IJ2 

0 Onmt LttZMX&$m 1 1-* tTffll®t^B®^S: 
[0 0 64] ##^J3 

0 Onmfc LfcmHtm^m 1 ttffl!lffitc:^^Bi«Sr 
[0065] ###J4 

®$rt6^v^i5*>(i##CT i izm txmrnizftmmg* 

[00 66] ##CT5 

J: 0 t> 2mm^aJ£-tf*:«S4 5mm. ft$ 3 6mmcO/^-;H^ 

xt i izm ixmrnmrnteftmi 
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[00 67] ##CT6 

[00 68] ##M7 
Sl&fBg (mffi^aJS. 7O-.y?XUV-370 1 ) 
'JTtf/Hr/l'D-X (TAC) 7 4)VJ± (mm-tryit 

wm, minmi. 49) sr»sL^Ao-5T'Sg«s 
gytmiztm Lxmmm 1.51 ^^swa sr^rr s 

1. 4 7«>tt»*fcffl&Lfc. 

[0069] ^tJmteoSBav— h«i s i|g4 0mm, Ji$ 

3 OmmT'ifc 0 . mmtfm-JjftlZtt 0 2 1 J£<7)£j£T« 
^•ra7''JXA«IHI^2:2 1 0//mc7)f ?*?jBKLT 

tt(i3c), -e^Tm^jtMBA i commntfiA 2 
jKT-fe 0 , tmwA 2 cotimntf 2. 5 ~ 3 . 5 

iKS^fffiCStSS^SA* 1 2-1 6umX\ 

1 2fgJiLL<Dk<D*^&-!.. 
[0070] ##M8 

TAC 7 4 )UMZitz.Xm^ 6 0 Atm<0*f V*t — 
F7-<^A^fflV^T##«fij7^tTStff^l . 5 1<0 

zerfmfflwmttL^mzmiftmi. 51 of* 
mmamuz. ^atmcomm^-hit. H4 0mm, 

^£ 3 OmmT'ft *) , "5 2 1 JgcOft^ 

t 111^ & r 'J X AtflHJSPS: 2 1 0 u b* -y f-T'al^ 
LTWL (03b) „ -eoftSS^JfcSfflA 1 (ommtf 

4 2ST-«(#f®A 2 tomfttfi om. ^msenmm^ 

WWK&frth 1 2-1 6jumT\ ^ffigff 
(A3) <^H«#^^$fflt^ffiO^W£# 
4 SM^iHBBKO 1 0 fgiiLto t, <D*> £>=5r& . 
[0071] ##M9 

S=Sr-l>^SS-fflv^T##^j8{cpt^K©JffllJl-?-0*><?) 

(i. mmmm4 2mxmm¥mizm-&tmmi)n o 
^mco^s§^m#f®A i tmmn&vje 5&cr>nmmA 

2*»fe=fir4ft*8 0iu«O3eBS3affll^S (H3b) 
m®mzWLW.Ltzi><7)X'fo ]r ) (06. 08) , TifiSP 

( A3 ) ym&mmtmmncomm^miz 



m-hiS&Htmwmco 1 Of&JJLhT**. 
[007 2] ###Jl o 

«3rS&S!£JHvvt##0y9(;:^ t3fl&SiJ£P«^<Dkc7) 

it. mmntm4 2mzwf-mi,zm-h^w^i o 

>umC7)3tSS^#f® A 1 tJ; S -^aHft^*^^rS* 
$ 8 0 jumC0ftB&2SI#g ( 0 3 a ) Sr *«ftS*|»]*« 

^ttfacoxatmrnj: i^gMizizmxmiizimm&b 

%Z>£olZ7>yMzWtW.Ltc:i>coX'$>') (06) , ^ 

iaas ( A3 ) 3m^^ffltii^fficos2iiT 
mizm-&%&atgYffimco 1 o»j2LhT&4 . 

[0073] 1 1 

[0074] ###J 1 2 

mKh^zm^x^msizmiimnmmzn^cr) 

rUXA«B3lf55r 2 1 O/imCDb-v^-C-ji^t-C* 

t (03 b ) . -eo^s&^MMA i ^mmm^ os 

TMlMMA2fc«0]Ift*>-7 0S, 7tS&^m^®»S^^ 
BtCJtrS^ili^l 2-1 6umX\ ^iBgP (A3) 

co®«*<3KS&^^ffffi t mmffiomm^-mizm- & %m 

■gtstwmco 1 0fgkLt<7)t><O#^3r.g > . 
[007 5] HSS0IJ1 

#*« 1 Ofg B a B^'^K7)Wffi(Bl^##fflJ 7 CO^BJ^- h 
[007 6] jusm 

[0077] mmm2 

##W 1 ^^^•^coWMffl!Hc##M8c7)SHJ^- h 

ztwftmmzifrLmm vxmMmv>mgkm*3mzn 

[0 0 7 8] 11^3 

##CT2O?g^^;l'OWMiB!l^##^j8i0SHj^_ h 

z^cottmm&iftLmmLxm&mcom&mfmmzft 

[0079] HJ6M4 
[0080] ibWJ2 

##P4 0?g^N-^^OWM(BWc##CT8 h 

**<mmm*itL&m\^xmm.<r>m&m.5mw*% 

tz. 

[008 1 ] JtK043 
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[0082] Jt<&M4 
[0083] *5SM5 
[0084] j£!&0lj5 

[0085] mmm6 
[0086] imme 

(cd/m2 ) 



JttKtfll 

§IJSfll4 

Jfc«093 
Jt«CT4 
M60IJ5 
Jt«0«5 

JtSS^6 



[0087] 

**3SI»L*<0±fc:K*f*l. 4 6<7>Sf*Jf£lfct**: 
[00 88] HMM7 

itw\ 5 (vmiki&mwzmi ^mntmrnmi izm t 
[0089] if mmi 

mmm. itmmx-ntim^^mmz^x . utMtcT 
X'^iEmm^mmn ( hra^ttn, bm7) ktii 
mmtfi. mat. BBi><T'eco%-tt(cffi 

[0090] H^E<0il&Si£#«^L*:. 



(5 



1 34 
1 0 8 
146 
138 
1 24 
10 5 
29 
4 0 
13 2 

1 1 1 

2 28 
1 3 1 
128 
1 09 



126 
5 2 
136 
123 
108 
48 
2 1 
28 
138 
50 
2 5 1 
7 5 
111 
4 5 



&MM7 

v & i t . t TtiygM 2 , 

1, 2, 5. 6T'{iA*fWffli l 9S«&f3i:mSt^BS< 

^7JtfliiittrmoaftSMi:T^--e*«** <swtL^« 
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136 
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26 
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32 
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1 34 
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34 
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2 34 
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139 
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X 


1 04 


O 


o 


O 


28 


X 


X 


X 



6J:9#-oT^6. 

[0092] lzmm->- h Of!tffi£ffilMt Ltzim 

mizmszfmL^zft^xmmLKtfm.w*- k<d 
^tt(om^izhmzfflm%:<&itf%:m^x'$>'it:. l 
^vitwmx'\imz<<^zimmi . 2, 6-m*us 
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[0093] ULh<k O^BJ^-cii^iff^^BJilcT) 

03 

[03 : tmmmm&&fthyffism£80mm*m 
[05 ] $ hizfn<7)m^^mmm<mmffm 



[06] hci« b «im«iw 
[07 ] Kimwmm<rimffiWFm 

[08] fbO^BM»Jf0l<OiERBSffiHB 
1 : W^&J^A' 

io, 20: mmmm 

n.21: m?Fmm 12. 22: ie^k 

1 4 : ffifflSfJfWDjgBJiJl 15. 25: fifftflc 
16. 26:ffi«a6«E 23:*?-7^ 

3 0 : *&P B 

4 : ftB&SWJ! 

A : £HXil¥K ( A 1 : 3fc8&5£8l#ffi) 
5. 52 
6 :3tK*f* 



[01 ] 



a 



t / 



8 








[06] 



[08] 



F? — 2H090 JA06 JA19 JB02 JB06 JB12 
JD01 LA06 LA09 LA11 LA16 
LA20 

2H091 FA08X FA08Z FAUX FA11Z 
FA12X FA12Z FA14Z FA16Z 
FA21Z FA23Y FA42Z FA50Y 
FB08 GA01 LA11 



